Spontaneous normal rhythm.-It must be emphasized that the earliest indication of thyrotoxic arrhythmia is paroxysmal auricular fibrillation which is curable in 100% by thyroidectomy. The longer the established arrhythmia is permitted to persist, the less likely is the return of spontaneous normal rhythm foliowing thyroidectomy. One must conclude therefore that the onset of arrhythmia is an urgent indication for para-total ablation of the thyroid gland by surgery, or, in suitable cases, radioactive iodine therapy.
The second conclusion is: has the toxic goitre and abnormal rhythm been superadded to a pathological cardiovascular system such as hypertension, coronary disease, and valvular disease of the heart?
This occurred in 25% of my 254 cases, and only 33% of these patients spontaneously returned to normal rhythm, but they were all rendered free of cardiac failure, and maintained on a small dose of digitalis.
In 75 % of patients no abnormality or change could be found in the cardiovascular system preor post-operatively. These patients suffered thyrogenic arrhythmia. In them the spontaneous return to normal rhythm was over 80%.
Toxic goitre patients with established hypertension and cardiac arrhythmia did not live as long as the remaining patients, life being terminated by a hypertensive catastrophe, in the majority a cerebral catastrophe. This is true of toxic goitre and normal rhythm; some patients appeared pronve to develop insidiously hypertension post-operatively. Now with the assist-ance of hypotensive drugs the prognosis should be better.
Antithyroid drugs have little place in the treatment of toxic goitre with cardiac arrhythmia; the condition is far too urgent. They definitely play no part in the pre-operative preparation of such patients.
The maximum tolerance dose of digitalis having been established, the patient was rendered as "dry" as possible by the use of diuretics, and not until then was commenced the relatively rapid and safe pre-operative preparation with 60 mg. haustus iodil three times a day, continued on the average for a fortnight, and in some as long as three weeks. During this time the dose of digitalis in the majority was reduced.
In my series there were 6 deaths (2 4%) this mortality is greatly in excess of that of severe thyrotoxicosis and normal rhythm (0 2%). In 4 cases (66 6 %) the cause of mortality was due to a fatal embolus or cerebral catastrophe coincident with the establishment of spontaneous normal rhythm. The parents of the boy are first cousins. A first child, stillborn, had a large goitre. The patient, born six years later, also had a much enlarged thyroid.-Three other children were normal. A sixth child was born in'August 1959; he has a large goitre.
The somatic and bone development of the patient was normal. There was no myxoedema, but a profound lack of intellectual development. The large nodular goitre was responsible for a tracheal compression with dyspncea.
Basal metabolism ±0%. Protein-bound iodine 3 ,ug. %.
Thyroid auto-antibodies negative (Dr. D. Doniach).
Needle biopsy.-Adenoma with well-differentiated cells, but without any colloid secretion. The vesicles are irregular and separated by a pronounced fibrous stroma. There were no lymphocytes. The possibility of a malignant tumour cannot be excluded (Professor P. Dustin).
Investigations with radioiodine.-Thyroid uptake: two hours 65 %, six hours 62 1 %, twentyfour hours 768 %. Thiocyanate administration (800 mg.) was not followed by a discharge of radioactivity from the thyroid gland.
In the plasma, the conversion ratio at the twenty-fourth hour attained 61-5%: P.B.1311_ I 0= 0 252%x100=61.5% 1311 0-410%
The chromatography of the plasma butanolic extracts (seven hours, twenty-four hours, fortyeight hours) in a butanol-dioxane-ammonia solvent system showed only the presence of thyroxine. There was no evidence of mono-, di-iodotyrosine or tri-iodothyronine. No qualitative abnormality of the butanol-soluble iodine fraction could be detected. The serum proteins were precipitated by the Somogyi technique, washed and reassayed for 131I. The protein precipitate was then treated with hydrochloric acid and extracted with n-butanol, following the method of Owen and McConahey (1956) . The extracted precipitate was assayed for 1311.
Butanol extractable iodine': In our patient, only 23% of the P.B.1311 was extracted by n-butanol. This result seemed to reveal the presence in the serum of an abnormal iodoprotein, not soluble in n-butanol.
Electrophoresis of samples of the serum, obtained six hours, twenty-four hours, and fortyeight hours after 131I was given, was carried out at pH 8-6. The dried strips, cut into segments, were counted in a well counter. The alphaglobulin and inter-alpha-globulin activity did not exceed the background. The forty-eight-hour serum showed an activity exclusively limited to the albumin. This evidence pointed either to the presence of an abnormal iodoprotein migrating with the albumin, or to a lack of the thyroxinebinding protein migrating in the inter-alpha zone. New investigations were planned to decide between these two possibilities.
Study of serum fixation of radiothyroxine in vitro and in vivo.-Two months after the preceding investigations, radiothyroxine was added in vitro to serum samples up to the concentrations 1B.E. '31I=P.B. 13l1 (Somogyi)-L311 (extracted precipitate).
of 0 12; 0 60; 1-2; 2-4 and 4-8 ptg./ml. After two hours' and forty-four hours' incubation, the sera were submitted to paper electrophoresis. The cut strips were counted. In all cases, the radioactivity was divided between the interalpha zone and the albumin.
Finally, 65 pg. of labelled thyroxine (500 .c) was injected intravenously. Blood was taken after five and twenty-four hours. Serum electrophoresis again showed a distribution of the radioactivity between inter-alpha-globulin and albumin.
The boy was treated by l-tri-iodothyronine and thyroid extract. The goitre volume was reduced; the compression trouble disappeared. Progress at school seemed to improve.
The hypothesis can be made that a congenital enzymatic defect is responsible for the release into the serum of an abnormal inactive iodoprotein migrating with the albumin. This type of congenital abnormality has been described by DiGeorge and Paschkis (1957) and by De Groot et al. (1958) .
In our case, however, the presence of the iodine in the albumin could also be interpreted as the result of a low capacity of the thyroxine-binding protein. This concept does not explain the development of the goitre.
We are therefore led to consider a dual abnormality. A thyroid defect would be responsible for the presence of an abnormal thyroprotein in the blood and for a low thyroxine level. TIhe low thyroxine-binding protein value would be considered as the result of a compensation mechanism tending to increase the free thyroxine level. It is indeed remarkable that our patient did not show the typical clinical picture of hypothyroidism in spite of the low protein-bound iodine (P.B.127I: 3 jg.).
